CALCULUS

Derivatives. Chain Rule (I)
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CALCULUS Derivatives. Chain Rule (I)

Solutions:
d —4 .
1. f'(z) = P T3t 30 a2 1 29) » Convert to exponential form:
4 [—4(—3+ 3z + 2® + 22°) 7] » Apply the Chain Rule: i[f(ac)]" = n[f(x)]"_lif(m)

dx dx dx
= (—4)(=5)(~=3 + 3z + 2 + 22%) 7571 (3 + 2z + 62?) » Simplify:
=20(—3 + 3z + 2% 4 22°)"%(3 4 22 + 62?) » Convert to radical form, if necessary:
~20(3+ 2z + 62?)

(=34 3z + 22 + 223)6
! d -5 .
2. fi(x) = Pl s » Convert to exponential form:
V3x — 2% - 2x
_d [ 53 — 2 — 22 )El} » Apply the Chain Rule: i[f(gc)]" = n[f(ac)]"_lif(x)
dx dx dx
—1
= (=5)5 (3¢ —a” — 22") = 13— 2z — 622) > Simplify:
= 2(3x — 2% —223%)72 B (3 — 2z — 627) » Convert to radical form, if necessary:
_ 5(3—2x —6a?)
23/(3z — 22 — 223)3
d
3. fl(z) = P (-3 -2z + 222 + 2x3)15] » Convert to exponential form:
x
_ 4 [1(—3 — 2z + 22% + 22%) 7] » Apply the Chain Rule: i[f(gg)}” = n[f(x)]"*lif(x)

dz " dx dx
= (1)(15)(=3 — 2z + 22% + 22*)°7 1 (=2 + 4z + 627) » Simplify:
=15(—3 — 2z + 227 + 22 (~2 + 4z + 62?) » Convert to radical form, if necessary:
=15(—3 — 2z + 22°% 4 223 (=2 + 42 + 62?)

d ) .
4. f'(z) = 7ol s e e » Convert to exponential form:

d . d n n—1 d
=% [—5(—2+ 3z + 32° + 2°) 7] » Apply the Chain Rule: @[f(m)} =n[f(x)] af(x)
= (=5)(=1)(=2 4 3z + 322 + 23) "7 1(3 + 62 + 32?%) » Simplify:
=5(-2+ 3z + 32% + 2%)*(3 + 6z + 32?) » Convert to radical form, if necessary:

_ 5(346x+32?)
(=2 + 3z + 322 + 23)2
/ d 2 3\10 ~
5. f(x) = P [(1+ 3z — 2 +2%)"] » Convert to exponential form:
_d [1(1 43z — 2® 4 2%)"] » Apply the Chain Rule: i[f(:c)]” = n[f(x)]"_lif(w)

dx dx dx
= (1)(10)(1 + 3z — 2 + 23)1071(3 — 22 4 32?) » Simplify:

=10(1+ 3z — 2? +2*)?(3 — 2z + 32%) » Convert to radical form, if necessary:

=10(1 + 3z — 2 + 23)°(3 — 2z + 32?)

d
6. f'(z) = P [ 5/(2 — 2z + 22 — 323)1 ] » Convert to exponential form:
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CALCULUS Derivatives. Chain Rule (I)

_ d i3 : . d n _ n—1 d
=4 —5(2 — 2z + 2% — 32%) 2 } » Apply the Chain Rule: o [f(@)]" =n[f(2)] dxf(x)
1 15
= (—5)35(2 — 2z + 2% - 323) 2 712 + 22 — 92?) » Simplify:
= 275 (2 — 2z + 22 3x3)173 (=2 + 22 — 92%) » Convert to radical form, if necessary:
_ —T5(—2+4 2z — 922) /(2 — 22 + 22 — 323)13
- 2
! d 2 3\4 :
7. fl(z) = e 324z — 2® + 32°)"] » Convert to exponential form:
d d
= = [3(2+x—a%+32°%)* Apply the Chain Rule: ~— [f(z)]" = n-12
P [3(2 4z — 2 + 32%)"] » Apply the Chain Rule dx[f(ac)] n[f(z)] dxf(x)
=3)4)2+z — 2%+ 323711 — 22 + 92?) » Simplify:
=122+ 2 — 2% + 32°)*(1 — 22 + 92%) » Convert to radical form, if necessary:
=122+ — 2% + 323)*(1 — 2z + 92?)
d
8. fl(xz) = s {4 Y (B+3x+ 22+ 3303)7} » Convert to exponential form:
_ 4 {4(3 + 3z 4+ 2% + 3z3)%} » Apply the Chain Rule: i[f(gc)]” = n[f(x)]”*lif(z)
dx dx dx
7
= (4)5(3+ 3z + 27 +32%)271(3 4 22 + 922) » Simplify:
14
= T(S + 3z + 2% + 32 )% (3 + 22 + 92%) » Convert to radical form, if necessary:
=14Y/(3 4 3z + 22 + 323)5(3 + 22 + 92?)
d 2 .3\2 :
9. f'(z) = P [—=3(—2 — 2z 4 2® + 2°)?] » Convert to exponential form:
x
d : d n n—1 d
=% [—3(—2 — 2z + 2® + 2%)?] » Apply the Chain Rule: a[f(:ﬁ)] =n[f(x)] af(x)
= (=3)(2)(=2 — 22 + 2% + 2%)* 71 (=2 + 22 + 327) » Simplify:
= —6(—2— 2z + 2% + 2°)1 (=2 + 22 + 32?) » Convert to radical form, if necessary:
—6(—2 — 2z + 2 + 2) (=2 + 2z + 32?%)
U d —4 .
10. f'(z) = — » Convert to exponential form:
dz | 3/(=3 + 2z + a2 — 23)5
_ 4 [f (=3 + 22+ 2? 3)%5} » Apply the Chain Rule: i[f(x)}" = n[f(:n)]"*lif(a:)
dx dx dx
-5
= (- )2( 3422+ 2% —2%) 2 L2+ 22 — 32?) » Simplify:
10
= T( 3420 +2% -z )77 (2 + 2z — 327) » Convert to radical form, if necessary:

10(2 + 2z — 32?)
Y (=3 + 2z + 22 — 23)7
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